National Aeronautics and Space Administration

John F. Kennedy Space Center’s Multidimensional
Damage Detection System for Flat Surfaces

The National Aeronautics and Space Administration (NASA)
seeks partners interested in the commercial application of the
Multidimensional Damage Detection System for Flat

Surfaces technology. NASA’s Kennedy Space Center (KSC) is
soliciting licensees for this innovative technology. The technol-
ogy consists of layered composite material made up of two-
dimensional thin film damage detection layers separated by
thicker, nondetection layers, coupled with a detection system
utilizing techniques such as time domain reflectometry, resistiv-
ity monitoring hardware, capacitive measurement components,
or other resistance-based detection systems.

The damage detection layers within the composite material are
thin films of materials with a conductive grid or striped pattern.
The conductive pattern can be applied on a variety of sub-
strates using several different application methods. The number
of detection layers in the composite material can be tailored
depending on the level of damage detection detail needed for
a particular application. When damage occurs to any detec-
tion layer, a change in the electrical properties of that layer

is detected and reported. Multiple damages can be detected
simultaneously, providing real-time detail on the depth and
location of the damage.

Diagnostic — information col-
lected by the system allows
technicians to precisely locate
damage and initiate repair
activity when needed to pre-
vent catastrophic failure or to
extend structural service life.

Modular — allows damaged
surfaces to be easily replaced
without compromising system
functionality.

Flexible — individual detec-
tion layers in the composite
structure can be turned on or
off to collect damage informa-
tion as needed for a particular
application. Algorithms can be
modified to optimize system
performance.

Manufacturable — conductive
pattern for thin film layers can
be applied on a variety of sub-
strate materials using multiple
application methods. Size,
shape, and thickness can be
customized to meet user’s
requirements. Connection to
the detection system is simple
and easy to accomplish.

Prognostic — system’s ability
to detect and locate damage
enables technicians to predict
the remaining expected life-
time of the composite system.
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Technology Details

The ability to detect damage to composite surfaces can be crucial,
especially when those surfaces are enclosing a sealed environment
that sustains human life and/or critical equipment or materials. Minor
damage caused by foreign objects can, over time, eventually compro-
mise the structural shell resulting in loss of life and/or destruction of
equipment or material. The capability to detect and precisely locate
damage to protective surfaces enables technicians to prognosticate
the expected lifetime of the composite system as well as to initiate
repairs when needed to prevent catastrophic failure or to extend the
service life of the structure.

One current method for determining damage to these structures
utilizes a differential pressure system, which works well if the damage
results in a structural leak. However, if the damage is minor and there
are no structural leaks, there are a limited number of methods to
determine the extent of the damage. Other systems require embed-
ding very thin wires or conductive fibers into the composite material.
Such systems are very difficult to fabricate and connect to detection
equipment.

NASA’s multidimensional damage detection system utilizing thin

film conductive layers can be easily fabricated using commercially
available equipment, and the detection algorithms can be written and
updated as needed to provide the level of detail needed based on the
system being monitored. Connection of the thin film detection layers
in the composite structure to the detection system is simple and easy
to accomplish.

The truly unique feature of the multidimensional damage detection
system is the flexibility of the system; it can be designed to gather

as much (or as little) information as needed for a particular applica-
tion using wireless communication. Individual detection layers can be
turned on or off as necessary, and algorithms can be modified to opti-
mize performance. The multidimensional damage detection system
can be used to generate both diagnostic and prognostic information
related to the health of layered composite structures, which will be
essential if such systems are utilized to protect human life and/or criti-
cal equipment and material.

Partnership Opportunities

All NASA licenses are individually negotiated with the prospective
licensee, and each license contains terms concerning commercializa-
tion (practical application), license duration, royalties, and periodic
reporting. NASA patent licenses may be exclusive, partially exclusive,
or nonexclusive. If your company is interested in the Multidimensional
Damage Detection System for Flat Surfaces technology, or for addi-
tional information, reference Case Number KSC-13588 and contact:

Lew Parrish

Innovative Partnerships Office
Mail Code: ESC-22

Kennedy Space Center, FL 32899
Telephone: 321.867.5033

Fax: 321.867.2050
Lewis.M.Parrish@nasa.gov

technology.ksc.nasa.gov



